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Abstract
Systematic Literature Reviews (SLRs) have been gaining
significant attention from software engineering researchers
since 2004. Several researchers have reported their expe-
riences of and lessons learned from applying systematic re-
views to different subject matters in software engineering.
However, there has been no attempt at independently ex-
ploring experiences and perceptions of the practitioners of
systematic reviews in order to gain an in-depth understand-
ing of various aspects of systemic reviews as a new research
methodology in software engineering. We assert that there
is a need of evidence-based body of knowledge about the
application of systematic reviews in software engineering.
To address this need, we have started an empirical re-
search program that aims to contribute to the growing body
of knowledge about systematic reviews in software engi-
neering. This paper reports the design, logistics, and re-
sults of the first phase empirical study carried out in this
program. The results provide interesting insights into dif-
ferent aspects of systematic reviews based on the analysis of
the data gathered from 17 interviewees with varying levels
of knowledge of and experiences in systematic reviews. The
findings from this study are expected to contribute to the ex-
isting knowledge about using systematic reviews and help
further improve the state-of-the-practice of this research
methodology in software engineering.
1 Introduction
A Systematic Literature Review (SLR), also referred
as systematic review, is considered one of the key re-
search methodologies of Evidence-Based Software Engi-
neering (EBSE). Systematic reviews have been gaining sig-
nificant attention from software engineering researchers
since Kitchenham, Dyba and Jorgensen’s seminal paper
on EBSE published in ICSE 2004 [16]. Software Engi-
neering (SE) researchers have been conducting and report-
ing more and more SLRs on diverse topics such as ag-
ile software development [6], regression testing [11], pro-
cess modeling [26], variability management [5], cost es-
timation [17], organizational motivators for CMM-based
process improvement [25], and statistical power [9]. Re-
searchers have also reported best practise and experiences
of conducting and reporting systematic reviews [4, 8, 24, 2].
In addition, the techniques for designing the strategies for
assessing the quality of the reported primary studies in-
cluded in a systematic review have been proposed [7].
Moreover, there has been at least one tertiary study, sys-
tematic literature review of systematic literature reviews, re-
ported in [14]. We assert that as the interest of software en-
gineering researcher in systematic reviews is increasing, so
should be the need for providing appropriate methodolog-
ical guidance in designing, conducting, and reporting high
quality systematic reviews.
It is a common observation that most of the reported
SLRs have been carried out by experienced researchers.
Moreover, the lessons learned from and experience reports
of performing systematic reviews in software engineering
have also been published by either the advocates of EBSE
or experienced researchers. A large majority of the reported
systematic reviews in software engineering has been car-
ried out by following the guidelines produced by Kitchen-
ham and Charters [13, 15]. Some researchers have also
reported their own guidelines for SLRs [3] or have con-
sulted the guidelines from medicine or social sciences [21].
While the available guidelines and lessons learned reports
are important and valuable, as they provide the software en-
gineering practitioners and researchers with useful informa-
tion about different aspects of systematic reviews, there is
a vital need for allocating more resources to provide com-
prehensive guidance and training in performing systematic
reviews.
This situation highlights the vital need of allocating more
resources for independent studies of the applications of sys-
tematic reviews in software engineering in order to build a
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body of knowledge to improve the current methodological
support. Such studies should also aim to synthesize the ex-
periences of and lessons learned by researchers with vary-
ing levels of competency of empirical research in general
and systematic reviews in particular. To fulfill this need, we
are currently carrying out an empirical research program,
which aims to gather and disseminate empirical findings
about applying systematic reviews. Unlike the previously
reported studies of experiences and lessons learned, this re-
search intends to holistically reflect on the real adoption of
systematic reviews in software engineering and the chal-
lenges that researchers commonly face when applying this
research methodology. Specifically, the main goals of this
research are to:
1. Collect and reflect on the perceptions and experiences
of researchers with varying levels of knowledge and
experience of performing SLRs in SE (i.e. advocates,
followers, or novices);
2. Report the challenges, strategies, best practices and
lessons learned from conducting SLRs in a variety of
context irrespective of types and results of SLRs;
3. Empirically evaluate the use and value of the available
guidelines for performing SLRs, and provide sugges-
tions;
4. Identify the potential areas for enhancement and im-
provement of SLR as an important research methodol-
ogy for EBSE.
In the initial phase of this program, we have conducted
a series of interviews with 17 researchers who have per-
formed systematic reviews on various topics in SE. An ini-
tial analysis of the data gathered through these interviews
has revealed quite interesting information that is expected
to be useful for the researchers and practitioners interested
in SLRs. The paper makes following contributions to the
EBSE, and broadly to empirical software engineering:
• It describes the design, logistics, and preliminary re-
sults of an empirical research program aimed at im-
proving the state of the research and practise of SLRs
in SE.
• It identifies the areas that need to be improved in the
current guidelines available for designing, conducting,
and reporting SLRs in SE.
• It reports the perceptions of researchers (reviewers)
about the value of SLRs in SE as compared to other
disciplines such as medicine.
• It discusses some of the best practices of performing
SLRs, identified by the participants of this study.
• It determines the challenges researchers usually face
while performing SLRs and describes the motivations
of SLRs for them.
Given the objectives of this paper we structure this pa-
per as follows. Section 2 provides a brief discussion on
the context of the research. Section 3 elaborates on the de-
tails of the research methodology and logistics. Section 4
presents and discusses the preliminary results from the data
analysis performed. Section 5 presents the discussion and
limitations of the research. Section 6 closes the papers with
outlining the future work.
2 Research Context
This section briefly summarizes the main objectives
of performing systematic reviews, and opinions and rec-
ommendations to motivate the need for the reported re-
search. A systematic review is “a means of evaluating and
interpreting all available research relevant to a particu-
lar research question, topic area or phenomenon of inter-
est” [10, 13]. Systematic review as a research methodology
is widely used in medical research since 1990s, and within
that field there are a number of well-documented standards
to support its use. The primary reasons for performing sys-
tematic reviews are: to summarize the existing evidence
concerning a treatment or technology, to identify any gaps
in current research in order to suggest areas for further in-
vestigation and to provide a framework/background in order
to appropriately position new research activities. One of the
main goals of systemic reviews is to ensure that the review
is methodological, repeatable, and thorough. Systematic re-
views also attempt to minimize the level of bias that can be
prevalent in ad-hoc literature surveys.
It has been mentioned that the number of software engi-
neering researchers performing systematic reviews has con-
tinuously been increasing since 2004. Premier journals and
Magazines have special sections for papers based on sys-
tematic reviews and a significant number of software engi-
neering conferences seek submissions in this category. To
support the adoption and correct application of this research
methodology, researchers have also been working for pro-
viding methodological support and reporting their experi-
ences and lessons learned as is evident from the guidelines
for performing systematic reviews in SE reported in [15, 3]
and lessons learned reported in [4, 24, 8].
Nevertheless, several researchers have identified the ar-
eas for improving the published guidelines and the needs for
supportive techniques. For example, it has been reported
that the SLR guidelines provide sufficient support for the
reviews that need to synthesize the quantitative data, how-
ever, there is not much advice on synthesizing and inter-
preting qualitative data [6, 8]. A lack of support for deal-
ing with the qualitative data becomes a real problem when
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dealing with a diverse set of software engineering studies.
Researchers have also emphasized the need for providing
appropriate advice on how to assess the quality of primary
studies as the quality of the results of a systematic review
is largely dependent upon the quality of the primary studies
reviewed [7, 24]. That appears to be one reason that rela-
tively few researchers are assessing the quality of the studies
included in their reviews [6].
It has been widely reported that the current SE specific
bibliographic databases are not designed to facilitate sys-
tematic reviews [4, 8, 24]. Researchers have been working
around these problems by constructing and using different
search strings for different digital databases. It requires sig-
nificant amount of effort to ensure that all the search strings
are semantically equivalent if not syntactically. Most of the
time researchers find themselves without any precise guid-
ance or advice in the current guidelines or experience re-
ports on how to carry out the search process to deal with the
challenges caused by the usages of non-standard terms and
diverse nature of the search facilities provided by digital li-
braries. Deciding about the time frame of a search can also
be a challenge for novice researchers.
This discussion on the reported opinions and experiences
of various researchers clearly shows that like any other em-
pirical research method, there is an increasing need for pro-
viding software engineering researchers and practitioners
with appropriate knowledge and training in different aspects
of systematic reviews [23]. That means software engineer-
ing researchers need to allocate significantly more resources
to develop suitable support system for guiding researchers
on how to design, conduct, report, and retrieve high qual-
ity systematic reviews in SE and practitioners on how to
assess the quality and results of systematic reviews being
published on a topic that may interest them.
3 Research Methodology
In this section, we describe and discuss the research
methodology, data gathering technique and instrument, and
data analysis method used for the reported research.
3.1 Interview-Based Survey
We decided to use survey research method to explore
the perceptions and opinions of research practitioners about
their experiences of conducting SLRs on diverse topics
in SE. A survey research method is considered suitable
for gathering self-reported quantitative and qualitative data
from a large number of respondents [18]. Our survey design
was a cross-sectional, case control study. Survey research
can use one or a combination of several data gathering tech-
niques such as interviews, self-administered questionnaires
and others [19]. We decided to use interviews as the data
collection instrument in the initial phase of this research
as it appeared to be more appropriate for gathering detail-
riched information required to find answers to the questions
that motivated our research, as well as to find more interest-
ing threads that may be included in the next phase research.
3.1.1 Data Collection Technique and Instrument. We
used semi-structured open-ended interviews to collect qual-
itative data. One reason for choosing interview as the data
gathering technique was to gather as much information as
possible from the interviewees as our target population, es-
pecially senior researchers, were expected to be interviewed
only once for this research. The open-ended nature of the
questions within the structured nature of the interviews was
expected to help us to systematically collect useful data for
the study. It is considered that open ended questions al-
low for a variety of responses and fit better with the aim of
getting an ‘insider view’ of a situation [24]. Open ended
questions are also expected to help researchers to avoid in-
troducing any of his or her own preconceptions and protect
the validity of the data.
We designed our interviewing instrument with the inten-
tion of keeping the discussion focused and using the inter-
viewee’s time effectively [20]. Our interviewing instrument
consisted of a set of open-ended questions carefully worded
and arranged into six different sections. The structure of
the interviewing instrument was designed with the inten-
tion of taking each respondent through the same sequence
and asking each respondent the same questions with essen-
tially the same words. The benefit of using the open-ended
questions in an interview is that a researcher can obtain data
that are systematic and thorough [20]. Whereas, such inter-
views may reduce the flexibility and spontaneity because
the probing during the interview is kept limited. Neverthe-
less, we planned to address this limitation by using frequent
probes during the interviews. Hence, we planned to focus
not only on the ‘What’ questions but also ‘How’ and ‘Why’
probes in response to the answers to the designed questions.
Elaboration probes are used to keep an interviewee talking
more about a subject [20].
We ran a pilot of our interviewing instrument and it was
estimated that an interview would take between 70 and 90
minutes.
3.2 Data Source
Since the main goal of our research program is to gain an
in-depth understanding of different aspects of applying SLR
in SE by exploring the experiences, opinions, and percep-
tions of the users of SLR in SE, our target population for
data gathering consisted of practitioners (i.e. researchers)
of SLRs in SE. Based on a literature search and our own
awareness, we identified 24 researchers, who appeared to
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be active practitioners of SLRs in SE based on sampling
their publications on SLRs in SE. We classified the identi-
fied researchers into three categories:
Advocates Researchers who introduced SLR methodology
and EBSE in SE, and have published many SLRs they
conducted in the past years;
Followers Researchers who have participated in planning,
conducting and reporting one or more SLRs;
Novices PhD research students who have experiences in
performing SLRs.
An email invitation to participate in our research was
sent to the identified researchers from both researchers. Our
email briefly described the research project, its goals, and
the nature of the commitment required by the potential par-
ticipants.
We received replies from 21 invitees. Seventeen of them
agreed to be interviewed during the time period that we had
allocated for the data collection stage of this study. Two
responded that they were interested but could not be avail-
able in the initial phase of this research. Other two in-
vitees showed interests in the research, however, declined
for some personal reasons. Three of the invitees never
responded despite our two reminders. Hence, the find-
ings reported in this paper are based on the analysis of the
data gathered from seventeen interviewees, who represented
seven countries (i.e., Australia, Brazil, China, United King-
doms, Ireland, New Zealand, and Norway). Table 1 shows
the number of interviewees for each of the categories and
the forms of interviews.
Table 1. Types of interview by interviewees
Advocates Followers Novices
Face to face 0 1 6
Telephone 3 6 0
Skype 0 1 0
3.3 Study Procedure
The interviews were conducted between December 2008
and February 2009. The interviewees are from ten research
organizations (research institutes or universities). Thirteen
interviews were conducted in English, and four were con-
ducted in Mandarin.
A few days (2 or 3 days) before the scheduled interview,
each participant was provided, via email, with a document
outlining the main themes to be covered during the inter-
view. We encouraged each of the participants to use that
document to do some preparation and reflection before the
interview. We also asked them to gather some facts and fig-
ures about their respective SLRs in order to facilitate the
discussion during the interview session. In order to assure
the participants of confidentiality and privacy of the data
gathered during the interviews, we also sent a statement
stating how the data will be protected. We repeated that
statement to each interviewee before starting the interview.
Participants had been informed that we intended to record
the interviews with their permission. However, they could
have chosen not to be recorded. In the latter case, they had
been forewarned that the interview duration might be longer
as the researchers would have been expected to take more
detailed notes during the interviews. The participants were
also assured that their data would not be accessible to any-
one except the researchers. Moreover, we explicitly made
it clear to the participants that the research team would not
share the data with anyone in a way that could reveal the
opinions and views of individuals. We sought permission
from each participant for recording the interview at the be-
ginning of each interview. There were no objections by any
of the interviewees to recording the interviews.
We used mainly two forms of interviews: face-to-face
and teleconference. For the teleconference, all but one inter-
view were conducted using telephones. One interview was
conducted via Skype on the desire of the interviewee. We
did not observe any difference between using telephone and
Skype for the interviews. Most interviews were recorded
with two digital recorders, one for each researcher. The re-
searchers also took extensive notes of the discussions. Each
interview lasted approximately 90 minutes on average. The
same questions and format were used for all the interviews.
However, some of the interviews were conducted by one
researcher alone. All of these interviews were conducted
with the interviewees classified in the category of novices
in SLRs.
3.4 Data Analysis Process and Methods
The data analysis step involves transcribing the recorded
discussion. The transcribed data can be analyzed using one
or more of the qualitative data analysis techniques reported
in [22]. All four interviews by Mandarin were translated
into English for analysis. The interviews with 17 partici-
pants resulted in approximately 28 hours of audio recording
and extensive notes. This is a large amount of qualitative
data and each recorded hour usually takes 6 to 8 hours of
transcription work. We have decided to follow a staged pro-
cess of transcribing the recorded data. For the first stage,
we have identified a set of questions, mentioned earlier,
whose answers have been transcribed for analysis. Rest of
the recording will be transcribed at a later stage.
After transcribing the responses to the selected set of
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questions, content analysis was used to analyze the data fol-
lowing the procedures described in [19]. All transcriptions
were entered into NVivo [1] for qualitative analysis.
4 Preliminary Results
Each interviewee in this study has participated at least
one SLR in software engineering. Some example questions
for the results reported in this paper are listed in Appendix.
4.1 Working with Guidelines
4.1.1 Methodology acquisition. The practitioners of SLR
in SE follow some reference as ‘guidelines’ when perform-
ing their SLRs. The most influential SLR guidelines in SE
have been developed by Kitchenham and Charters [13, 15],
which are recognized by almost all interviewees. In addi-
tion, some research organizations have adapted their own
guidelines for SLR, such as the technical report by Biol-
chini et al.’s [3].
In addition to Kitchenham’s guidelines, all advocates
also learned and followed the guidelines and materials from
other disciplines, especially medicine and sociology. An-
other useful reference from social science (Petticrew and
Roberts’ [21]) was recommended to SE community by three
of our interviewees independently. Advocates suggested
reading any general guidelines as a starting point, and then
using “more detailed guidelines for specific areas (where)
your interest is and relevant”, however, “the problems you
have may be really specific or difficult, you couldn’t get sup-
port in guidelines, because they are not covered”.
Apart from the above guidelines, many followers and all
novices reported that they also learn SLR through reading
the papers or technical reports reporting SLRs and relevant
experience reports in SE. All followers except one have di-
rect connections to at least one advocate. In contrast, all
novices were not able to access the guidance from any ad-
vocate directly.
4.1.2 Improvement suggestions. Table 2 summaries the
improvement for the SLR guidelines suggested by the prac-
titioners. The detailed instructions about ‘how to assess
study quality in different types of SLRs’ is the most needed
information in the currently available guidelines. More ex-
amples of good SLRs and useful experiences are also ex-
pected by many interviewees.
4.2 Value of Systematic Reviews
4.2.1 Value to software engineering. All interviewees
provided positive feedback on the value of SLR in SE.
Advocates argue that software engineering practitioners
need “not only a body of knowledge, but a body of evidence
about how about the methods ... (and) SLR should be based
on a body of evidence”; it can help judge what we actu-
ally know, based on empirical studies; it is also necessary
to make some summaries, which “should be a good way
to identify where more research is needed, where less is
needed”. In EBSE, mapping study should (such as [12])
be “a starting point to identify sources of material in par-
ticular topic area”.
Compared to the value to industry, most interviewees
recognize SLR is more valuable to academia. Followers
reflected SLR “does provide quite sound basis for arguing
and presenting cases and date in SE”, it is “a rigorous way
to help us identify whether the gap in the literature”. It also
“provides a new way to get data ... if we can’t get access
the (real) data itself ”.
Compared to traditional literature review, “it’s wonderful
to make literature reviews properly done, to make it really
scientific, precise, and other people can repeat”; “it’s a very
objective method, and defines a formal process for litera-
ture reviews, then results can be comparable and reliable”.
However, “it’s only valuable if (the authors) list papers (in-
cluded), ... even it has retrieved only a small number of
papers”.
Some novices consider SLR could bring similar value to
industry, particularly for technology adoption, but the value
also depends on the application domain and research ques-
tions.
4.2.2 Value to novices. Almost all interviewees believe
SLR can benefit entry level researchers. Regarding the ap-
propriateness for novices, particularly first-year PhD stu-
dents, however, they gave different answers. Table 3 shows
the answers given by the participants from different cate-
gories.
Table 3. Is SLR appropriate for novice?
Appropriate? Advocates Followers Novices
Yes 1 3 4
No 0 1 0
It depends 2 4 2
Only one follower did not think it’s appropriate for
novices, because “PhD students should do a lot of litera-
ture reviews, but doing SLR is quite different thing, it’s very
focus and (needs) very well-defined research questions”.
The supporters believe first-year PhD students have to
do SLRs. The reasons include “[students] can get hold
of what have been done in the area they pursue PhD and
find really the gaps”; “[SLR] provides an essential research
skill to novices”, “and helps to organize the work, helps
to make things clear, [supervisor] cannot control students
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Table 2. Improvement suggestions for SLR guidelines
Topic Description Adv. Fol. Nov.
Quality assessment Needs to know how to assess the quality of evidence; the current quality
criteria could not be applied to all SLRs.
0 2 3
Experience/examples Some experiences should be grouped for different topics; real examples of
good protocols could be helpful.
1 2 1
Simplified version Some kind of pocket version guide for people who are reviewing SLR pa-
pers; a simplified version is needed for novices.
0 2 2
Quantitative analysis More references of statistic methods should be included in guidelines; more
details about how to do meta-analysis are expected.
0 1 1
Qualitative analysis Most of guidelines are relevant to quantitative studies and analysis, how-
ever in SE, we also have to deal with qualitative studies, like case studies.
1 0 0
Protocol template Need to improve review protocol templates, to describe how to fill the pro-
tocol, which depends on the type of SLR.
0 1 0
quite wide and quite well”; it also helps avoid missing im-
portant papers and ignore low-quality ones. In practise, they
suggested it can be started with mapping study.
Most Novices welcome this new methodology. Com-
pared to an ad-hoc literature review, “its process has been
clearly defined in the guidelines and specified in protocol”,
which makes it easy to be followed by students. They
also said “it’s a really strong tool, to help them find out
the research opportunities”. Nevertheless, they perceive
lower productivity and more difficulties experienced in their
SLRs, compared to skilled researchers.
Table 4 summaries the frequency of factors considered
by the skeptics that may influence the appropriateness.
Table 4. Factors influencing the appropriate-
ness to novices
Factors Frequency %
Experience needed 3 43%
Too much time & effort 3 43%
Work with experts 2 29%
Get focused 2 29%
Domain knowledge needed 1 14%
4.2.3 Compared with other disciplines. SLRs have been
widely adopted in medicine discipline, where EBSE bor-
rowed the idea from. Nonetheless, the practitioners of SLR
in SE have quite different perspective of the effectiveness
compared to other disciplines, especially medicine. As
shown in Table 5, almost half of interviewees think ‘it could
be’, but the other nearly half ‘do not think so’.
Table 5. SLR’s effectiveness in SE vs.
medicine
As effective as in medicine? Adv. Fol. Nov.
It could be 1 5 2
I don’t think so 2 1 4
Hard to say/I don’t know 0 1 0
Advocates stated “we should recognize that SLRs in
other disciplines should be and have to be different from
medicine”. In SE, “there are lots of side-effects should be
reported, procedure, and so on”, so “it will be as useful
as they are in sociology, politics and economics”, except
medicine.
Though most followers are optimists, they also recog-
nized the difference of SLRs between SE and other disci-
plines. “In medicine domain, they’re dealing with experi-
ments, but we don’t run the experiments the same way in SE
necessarily ... so questions need to be chosen very carefully
in SE to make sure SLR is actually suitable tool to use.”
Apart from difference in experiments, some issues in cur-
rent SE research have emerged as well, such as the litera-
ture databases (libraries) and abstract quality in papers. But
one follower encouraged “we started in 2004, now we have
a lot of SLRs published ... some days before we have almost
none evidence, but now we have some, I think it’s much bet-
ter than zero”.
The pessimists directly questioned the quality and quan-
tity of primary empirical studies (evidence) in SE, and ac-
cordingly argued the reliability of SLR results is lower than
in medicine. Even many PhD students thought SLR is a
good research methodology, they did not think it would be
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as effective as in medicine, because “the context or environ-
ment in SE is not mature and controllable enough (like in
medicine)”.
4.3 Experience and Best Practice
4.3.1 Problems related to SLRs. Roughly speaking,
there are three major problems reflected in the interviews:
database, publication, and education.
Databases The current literature databases or digital li-
braries provide web search interfaces, which several inter-
viewees complained about. “It is the most frustrating thing
with us, because it needs a lot of work, a lot of noise risk
you.” “When I search ACM, we got one result, when I search
two days after, I got different results. Sometime the paper
includes, sometime the (same) paper not included. So what
to do?”
Publication Some people who are reviewing papers that
claim as an SLR do not know well what is SLR, which re-
sults in some low quality SLRs being published in confer-
ences and journals. Some of them do not have explicit re-
search questions, well-defined search strategy and selection
process, and so on.
Education For example, “some PhD student worked in
his SLR, but his supervisor who have never done one before,
you couldn’t believe the kinds of questions come up. It’s
like try to help someone write Java application, where you
haven’t done really coding with Java?”
4.3.2 Best practices. Table 6 summaries the best practices
for doing SLRs that are supported by more than one inter-
viewee. They are from SLR practitioners and for current
and future practitioners of SLRs.
In addition, two followers recommended the ideal team
size for SLR is to get three people involved. If less, it might
be difficult to avoid subjective bias; if more, it may take
much time and effort in communication, coordination and
getting agreement, particularly in a distributed working en-
vironment.
4.3.3 Productivity improvements. Most interviewees
gave positive response to the question associating produc-
tivity improvements compared to their previous SLRs. The
improvements mainly attribute to learning from experience
and getting more confidence. “The effort at beginning is on
understanding how to write protocol, what SLR really needs
... after that, you concentrate on the analysis of your data.”
Compared to the first time SLR, “more time and effort (are
required) for learning and exercising”, “it could be half time
now, because we had already done that, we know how to do
things.”
Though some interviewees said “I don’t know” or “pos-
sible” to productivity improvement, they affirm the rigor of
their research has improved. But they remind “if the (sub-
ject) domain changes, then perhaps no significant improve-
ment”.
4.4 Challenges and Fulfillment
4.4.1 Challenges. Table 7 summaries the issues challeng-
ing or frustrating SLR practitioners. The most challenging
thing (to the interviewees) is time and effort taken in SLRs.
The capability of search engines (of digital libraries) and
design of search strings are another major challenge.
Table 7. Most challenging things in SLRs
Challenge Adv. Fol. Nov.
Time/effort consuming 2 3 1
Searching literature 1 3 1
Guiding students 1 2 0
Defining research questions 0 2 1
Too much rework 0 1 0
Study selection 0 1 0
Getting agreement 0 1 0
Lack of guidance 0 0 1
Lack of domain knowledge 0 0 1
Writing protocol 0 0 1
Rejection of paper 0 0 1
4.4.2 Fulfillment. Table 8 enumerates the encourage-
ments and fulfillment to the researchers when doing SLRs.
The most important motivators for conducting an SLR are
‘getting new findings from the results of SLR’, and ‘learning
from studies and getting knowledge’, which both are related
to reviewer’s research interests.
5 Limitations
As the first reflection of user’s experiences and perspec-
tives of systematic review, our study also has some limi-
tations. Our study has explored the perceptions and views
of software engineering researches about their experiences
of applying SLRs in SE through semi-structured interviews.
The interviewees might have reported whatever they could
remember. That means our results are based on the recol-
lection of the interviewees. This is a well known weakness
of retrospective interviews. However, we have full confi-
dence in our findings because we collected data from re-
Third International Symposium on Empirical Software Engineering and Measurement
978-1-4244-4841-8/09/$25.00 ©2009 IEEE  
352
Table 6. Best practices from SLR practitioners
Best practise Adv. Fol. Nov.
1. Make your research questions as concrete and explicit as possible, keep focus on them and a
narrow world. Don’t waste lots of time on irrelevant literature
1 3 2
2. Read the guidelines, e.g. Kitchenham’s guidelines, make sure your understand, and then follow
the guidelines; but never expect the guidelines give all answers to the problems
1 2 1
3. Find and read good SLR examples, experiences, and protocols from others as many as you can. 0 3 1
4. Expect protocol take a long time, allocate appropriate time for it, and expect changes. Get your
protocol validated externally, as a low-quality protocol may lead to a lot of rework. Share the
protocols within community.
0 2 2
5. Do pilot review, it is necessary especially when you’re not familiar with the domain for SLR 0 1 3
6. Have somebody with experience in conducting SLRs involved or being in touch, make them avail-
able to consult to, and ask them check your questions and results.
0 3 0
7. Do bookkeeping, record as much as you can during the review. 0 2 1
8. You should have good reasons for everything you do; you should be willing to do it. Don’t stop
thinking, and be very careful about what you’re doing
1 0 2
9. Clarify criteria for search, selection and quality as much as you can, and as good as you can. 0 2 1
Table 8. Encouragements and fulfillment in
SLRs
Challenge Adv. Fol. Nov.
New findings from SLR 0 5 0
Learning from studies/getting knowledge 1 2 1
Recognition from community 0 3 0
Paper publication 0 1 2
Working experience 0 1 0
Learning research skills 0 1 0
searchers who have been trained and involved in applying
SLR methodology to a diverse set of topics in SE.
This validity of the findings of a qualitative study based
on interviews can also be threatened by the inaccuracies or
incompleteness introduced into what was heard. We tried to
minimize this risk by audio-taping all the interviews using
two separate recorders. The transcriptions of the interviews
were verified with the notes taken. Moreover, we tried to
have both researchers present in most of the interviews.
We also paid careful attention to the validity of the inter-
pretation performed based on the transcribed data and notes.
One way was to minimize the amount of interpretations and
speculations at this stage. We intend to interpret the findings
in light of the data that we plan to acquire, e.g. papers of the
interviewees, in order to apply triangulation for gaining rich
understandings of the findings. Generalizability can be an-
other risk. However, we tried to manage this by selecting
the interviewees from different organizations and located in
different parts of the World. So far the external generaliz-
ability is concerned, qualitative studies are usually consid-
ered weak in this respect and we do not claim the general-
izability of the findings from this research. Nevertheless, it
should be noted that a large majority of the interviewees re-
ported similar experiences and lessons, which increases our
confidence in the findings of this study.
6 Summary and Future Work
The objective of our research on EBSE is to contribute
to the growing body of evidence on how to perform sys-
tematic reviews in software engineering. We plan to follow
two-pronged strategy to achieve this objective: developing
techniques and tools to complement the existing SLR guide-
lines, as well as gathering and reporting the opinions and ex-
periences of the practitioners of systematic reviews in soft-
ware engineering. Especially we want to increase the un-
derstanding and knowledge about performing high quality
systematic reviews. We are also interested in finding appro-
priate means to reduce the time and resources required for
effectively and efficiently carrying out systematic reviews
without compromising the quality. This paper reports the
preliminary findings from the initial phase of this research
program that is one of the most important steps towards
these goals.
The results presented in this paper are useful for re-
searchers interested in gaining knowledge about different
aspects of performing SLRs in SE. For example, the results
describe different sources that the interviewees used to learn
about the process of performing systematic reviews. The re-
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searchers classified in different categories for this research
described different sources of knowledge about SLRs. It
has also identified the areas of improvements to the cur-
rent guidelines. Researchers interested in improving the
methodological aspect of systematic reviews can direct their
research effort to fill the identified gaps. The findings also
highlight the value of performing secondary studies in a
systematic and rigorous manner as even novice researchers
and PhD students are of the view that systematic reviews
are valuable to software engineering research and practise.
These findings should provide researchers further evidence
to make a business case for seeking resources and funds
for performing systematic reviews and improving method-
ological support. Moreover, the findings about the chal-
lenges caused by low quality primary studies should pro-
vide yet another motivation to researchers to continuously
work on improving the methodological and reporting rigor
of reported studies. This study has also identified a few best
practices that are expected to be useful for researchers in-
tending to undertake systematic reviews. These practices
are based on the accumulated experiences of the intervie-
wees of this research. Additionally, researchers can also
benefit from the knowledge of the factors that encourage
the interviewees to undertake the arduous task of conduct-
ing systematic reviews. It is also hoped that the results of
this study will stimulate researchers to carry out the kind
of studies reported in this paper as well as contribute to the
methodological aspects of systematic reviews.
The future work in this line of research includes the anal-
ysis of the data on the other questions that we asked from
the interviewees. We also intend to perform triangulation by
extracting the data from the papers published by the inter-
viewees on systematic reviews. We also intend to identify
the similarities and differences among the factors reported
by researchers with varying levels of knowledge and experi-
ences of systematic reviews. Moreover, we have also iden-
tified another set of respondents that would be invited to
participate in the second phase of data collection.
7 Acknowledgments
The authors give our great thanks to all interviewees who
accepted our invitations for their time and inputs. With-
out your dedication this study would never have been com-
pleted. We are in the process of findings out whether or not
the participants would like to be acknowledged by names.
This work was supported, in part, by Science Foundation
Ireland grant 03/CE2/I303 1 to Lero - the Irish Software
Engineering Research Centre (www.lero.ie).
References
[1] Nvivo version 7. http://www.qsrinternational.com/, January
2009. Provalia Research.
[2] M. T. Baldassarre, D. Caivano, B. Kitchenham, and G. Vis-
aggio. Systematic review of statistical process control:
An experience report. In 11th International Conference
on Evaluation and Assessment in Software Engineering
(EASE’07), UK, April 2007. British Computer Society.
[3] J. Biolchini, P. G. Mian, A. C. C. Natali, and G. H. Travas-
sos. Systematic review in software engineering. Technical
report, Universidade Federal do Rio de Janeiro, 2005.
[4] P. Brereton, B. A. Kitchenham, D. Budgen, M. Turner, and
M. Khalil. Lessons from applying the systematic litera-
ture review process within the software engineering domain.
Journal of Systems and Software, 80(1):571–583, 2007.
[5] L. Chen, M. Ali Babar, and C. Cawley. Evaluation of vari-
ability management approaches: A systematic review. In Ac-
cepted by 13th International Conference on Evaluation and
Assessment in Software Engineering), Durham, UK, April
2009. British Computer Society.
[6] T. Dyba and T. Dingsoyr. Empirical studies of agile soft-
ware development: A systematic review. Information and
Software Technology, 50(9-10):833–859, 2008.
[7] T. Dyba and T. Dingsoyr. Strength of evidence in system-
atic reviews in software engineering. In Proceedings of 2nd
International Symposium on Empirical Software Engineer-
ing and Measurement (ESEM’08), Germany, October 2008.
ACM.
[8] T. Dyba, T. Dingsoyr, and G. K. Hanssen. Applying system-
atic reviews to diverse study types: An experience report. In
Proceedings of 1st International Symposium on Empirical
Software Engineering and Measurement (ESEM’07), pages
225–234, Madrid, Spain, September 2007. IEEE Computer
Society.
[9] T. Dyba, V. B. Kampenes, and D. I. Sjoberg. A systematic
review of statistical power in software engineering experi-
ments. Information and Software Technology, 48(8):745–
755, 2006.
[10] T. Dyba, B. Kitchenham, and M. Jorgensen. Evidence-
based software engineering for practitioners. IEEE Soft-
ware, 22(1):158–165, 2005.
[11] E. Engstrom, M. Skoglund, and P. Runeson. Empirical eval-
uation of regression test selection techniques: A system-
atic review. In Proceedings of 2nd International Sympo-
sium on Empirical Software Engineering and Measurement
(ESEM’08), Germany, October 2008. ACM.
[12] M. Jorgensen and M. Shepperd. A systematic review of soft-
ware development cost estimation studies. IEEE Transac-
tions on Software Engineering, 33(1):33–53, 2007.
[13] B. Kitchenham. Procedures for undertaking systematic re-
views. Technical report, Keele University and National ICT
Australia, 2004.
[14] B. Kitchenham, O. P. Brereton, D. Budgen, M. Turner,
J. Bailey, and S. Linkman. Systematic literature reviews in
software engineering: A systematic literature review. Infor-
mation and Software Technology, 51(1):7–15, 2009.
Third International Symposium on Empirical Software Engineering and Measurement
978-1-4244-4841-8/09/$25.00 ©2009 IEEE  
354
Table 9. Example interview questions
Session Example question
Working with Guidelines
What are the source(s) that you learned SLR from?
What were the key documents to guide the execution of your SLR?
Are you able to access any other kinds of help or advice (such as your col-
leagues) except the guidelines for your SLR?
Values of SLRs
Do you think SLR in SE will be as effective as in other disciplines? Why?
What is the value to people conducting SLRs?
Do you think SLR is appropriate for novices, esp. first-year research student?
Please explain.
Experiences & Best Practices
If your colleagues are planning their own SLR, what are the best practices you
want to share with them?
From your point of view, what are the major reasons caused the problems* in
your systematic review
Will you perform another SLR in the near future? If so, how much do you
expect to improve your productivity?
Challenges and Fulfillment
What encouraged and motivated you most in your SLRs?
What frustrated you most in your SLRs?
[15] B. Kitchenham and S. Charters. Guidelines for performing
systematic literature reviews in software engineering (ver-
sion 2.3). Technical report, Keele University and University
of Durham, 2007.
[16] B. Kitchenham, T. Dyba, and M. Jorgensen. Evidence-based
software engineering. In Proceedings of 26th International
Conference on Software Engineering (ICSE’04), pages 273–
284, Edinburgh, Scotland, UK, May 2004. IEEE Computer
Society.
[17] B. Kitchenham, E. Mendes, and G. H. Travassos. Cross-
vs. within-company cost estimation studies: A system-
atic review. IEEE Transactions on Software Engineering,
33(5):316–329, 2007.
[18] B. Kitchenham and S. Pfleeger. principles of survey re-
search, part 1 to 6. Software Engineering Notes, 2001-2002.
[19] T. lethbridge. Studying software engineers: data collection
techniques for software field studies. Empirical Software
Engineering, 10:311–341, 2005.
[20] M. Patton. Qualitative Evaluation and Research Methods.
Sage Publication, Inc., 1990.
[21] M. Petticrew and H. Roberts. Systematic Reviews in the So-
cial Sciences: A Practical Guide. Wiley Blackwell, 2005.
[22] C. Seaman. Qualitative methods in empirical studies of soft-
ware engineering. IEEE Transactions on Software Engineer-
ing, 25(4):557–572, 1999.
[23] D. Sjoberg, T. Dyba, and M. Jorgensen. The future of em-
pirical methods in software engineering research. In Pro-
ceedings of International Conference Software Engineering,
Future of Software Engineering Track, 2007.
[24] M. Staples and M. Niazi. Experiences using system-
atic review guidelines. Journal of System and Software,
80(9):1425–1437, 2007.
[25] M. Staples and M. Niazi. Systematic review of organiza-
tional motivation for adopting cmm-based spi. Information
and Software Technology, 50(7-8):605–620, 2008.
[26] H. Zhang, B. Kitchenham, and D. Pfahl. Reflections on 10
years of software process simulation modelling: A system-
atic review. In Proceedings of International Conference on
Software Process (ICSP’08), pages 345–365, Leipzig, Ger-
many, May 2008. Springer.
Appendix
Example Interview Questions (see above Table 9)
Third International Symposium on Empirical Software Engineering and Measurement
978-1-4244-4841-8/09/$25.00 ©2009 IEEE  
355
